Searching PAJ 
i 



1/1 *— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 07-1 43098 

(43)Date of publication of application : 02.06.1995 



(51)IntCI. 



H04J 11/00 
H04L 27/00 
H04L 27/18 



JO 

m 



(21) Application number : 05-287057 

(22) Date of filing : 16.11.1993 



(71 )Applicant : 
(72)Inventor : 



TOSHIBA CORP 

ISHIKAWA TATSUYA 
SEKI TAKASHI 
SUGITA YASUSHI 
OKITA SH1GERU 



(54) OFDM TRANSMITTER AND OFDM RECEIVER 

(57)Abstract: 

PURPOSE: To prevent the influence from another communication by suppressing 
the peak of an OFDM(orthogonal frequency division multiplex) wave to be 
modulated and to make the dynamic range of a circuit small. 

CONSTITUTION: An OFDM transmitter 55 performs an amplitude limit of the OFDH 
wave to be modulated from a reverse FET circuit 8 by a limitter 48. Thus, the 
adverse influence onto another communication in a transmission line can be 
prevented. In an OFDM receiver 56, the envelopes that A/D converters 33 and 34 
output are detected by an envelope detection circuit 50 and a disappearing 
decision circuit 51 decides a modulation symbol having a peak from the comparision 
with a prescribed ampltitude level. In an error correction decoding circuit 49, this 
decision result is imparted and a diappearing error correction is performed for the 
demodulation symbol of the modulation symbol having the peak. Even when the 
dynamic ranges of the A/D converters 33 and 34 are made small, the demodulation 
symbol of the modulation symbol having the peak can be reproduced without a 
mistake. 
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<, Wv^l!l5irnE«B*«r#5ri*S"e#5o fiPt>. ISO 
trjE«^klllK49ttmj^J^IiIK51omifettfa 

HSv^0trEHB*«r*i-5. fR0UE*#<blilB49f±f !f 

tcol ^Tia 2 ROT 3 Sr#fiH LTt&^1~£ 0 
[0 0 5 0] A^iffi^-23^ LTA^7 Stl5 R F 
O F DM^pOJ^a±^:tgffi^ ^ LT^5 «Tfg 
ttSr^f-r^o r©RF«#ttiBB«242iVBPF25S:^ 
LTa-frHIK26t«t|&§^ »ffl?8fi||27d^(D««ti| 
*i«S*StuT I FflfClft^Sc r.co I Fff^-te 
BPF28fcio"C*«(WK*tbfc|ft % ^*^29, 30^^ 
^fetb^ 0 *^29, mtt*mfa*A<Dft£.**VTX 

tc&M&ft^o ^.tiKxv, i F«-s-*»e>ratattijtvK 

S!dl©0 F DMftJEiS^ftfe JIT, A/D£*B33. 
34^X.bjxS 0 
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[0 0 5 1 ] A/D^gl3§33, 34(±, ? o, y ? n±®& 

■§-t-^mUTFFTlH]gS36lc:-^x.5c FFTlH]8S36fiO 
F DMft^iS?r F F T&f UtSl U, OFDMf^ 
«-S-*P/sa5»IUBS38fcm*i-5. OFDM«plf-§- 
tt P / S gf&H]SS38£:jo^T -> y 7 ^t 1 '- * $ 
*K x**7V7*739.&T/x-"f':'* — y-7*|a]Eg4CHC4 

cT**f^ ^ 7 ^TVH&aRtfrV y — y&s 

^Kg$tb-CS8t)fTI«-§-^lHlK49»C^*&*tu5c 
[005 2] #HJ60IJIC:I3^-Cte, A/D^m^33, 34 

uv-i?fiOFDM^sgfew*^:e— ^ 

*l"kle]g&49(4 f -jf 35#CDiSI 9 SrJBffc^JJfeOfiJJfelg** 
m^XtYlEtio BP*>, A/D^&3§33, 34A> b CD 
ttXt^ESSttOOFDMftaEWftfiaiL^B-TTfttaiil 
SSSOId-fj-jL^atS, 
[0 0 5 3] El 2 filnHBtt I , B^ttlQCDliJif 4 
oTA/D^^H33, 34*»6><DOFDMfflc^fS&S:^^ 

^{CfcNtSOFDM^p&Sr^UTVSo 

[0054] xr±A/bae*«33*»e>ora*BtttiSiUi* 

cDtg*lT*fc>9, yf±A/D3E»«34*»fe©aSE*MftSilil 
Tticoigipg-eifc?.,, r f4ClCDOFDM$c^8tCDj&|>g<£:^ 
Lt^5. — :/}&ffliasg50(4E]2CD|&;*iCDi|f/l 

©k SP^s OFDM^^jferoSipSrCDffiSrtB^JSlll 

BS5i^a*i-5. W5fe*i«ia*Bitt^7*ixfc3i>"<B 

^i¥U«-rSo SP*>> iB**iJ)&lH]»51H:, El2CD»jS 
ic^-f-^Sr' ©P5J: 5 1)*#4fi«r &?<jj£ti1tm 

7=V W52?r^LTP'9fTEm4 ; ft(HlSg49(^|&^H 

[0 0 5 5] l^s, ■f'Of — y — 7"lHlgS40^tjfJffl<O 
^Sr-^tf^OFDMv-^^K,. K+ 1 , K+ 2, 
••• (BIS (a) ) ©««^>:zff/u*S)im!fe|R!3tr3Ea-§^k 

@^49{cA^$tu5t>©ti"5 0 rtLbro^sev-v^v 
CD 5 ^i/^Ki 2 i4t°— * Sr^TLTV^ fc©it 
5 0 .Pt)fTIE«^-'fblHlK46m^1f^bv'^/WK + 
2fcH!)^4Lx^5-t £fe®^ 5 t . CI CD 

2 9 — ^Sr^tiB LTISI!? ITiESrfr 5. 

T% '<yx-f f y h&K0&mfcE^5s&B#&<» m 
5fe»DOtTjEttA*H4±i-5. IS 9-fTjE*^blHll&46»4 

[0 0 5 6] -COJ;3{-. *H^0iJ(Cjo^T(±, A/D 
^t&gg33, 34COtB^)^b S-*i-€>0 F DMv-y*' 



/HSrfctU U :©OFDMVy*/i'H:«*LfctOi L 
T?«^teESrli <9 |IiE*#fl:lH]g849^^*. 5 £ t J: 9 
SI9fnEf6;o£ft±£it3, AVD8fcife»33, 34cd?V 

Tl^ 5 CDT\ t°— ^ Sr^ri" 5 O FDMv-yjfi/Hii 0 # 
£C-5^ «9tritt-^blH]IS49«)tR5fnEfie*i6S|6j± 

u^^«C»A/'D^lfe|g33, 34£ffli^2> ^ i # 

[0 0 5 7] m4l**mW<Dlfc<Dmifom&7Firy'zi y t 

[0058] ^mmmitmmmiz^^x y s ^48^{-tx 

T y S *63-SrflH\ SfSffl!lt-*5^T y 5 *64£^ttfc,£ 
/55|Hlco||Jfe0iJi:^^5) o OFDMi£{s^m61CDj£F F 

Tiate8*»e)ora*awxtj«S2flE«i©oFDM»sc«&tt 

y 5^63Sr^U-CD/A^m^9, 10(Cttl&$^?. 4 5 
IwfcoT^So y 5 ^63ttOFDM^^ftC0SH@5rS)J 
BM"3 4 5 l:4ot^5, 
[0059] rcD4 5 lc«^§tb7t^mffl!l^S^*3^T 
(4, fFFT|HlK8d^OOFDMt^Sf±!J5^63 

[0 0 6 0] SfS(B!l»11C*JV ^T(±, OF DMSfs^S 
62CD*^29, 30d^Oe^fettl^f4y 5^645:^ L 

. -CA/Daans33, 34»c«iiestt5o y?^64f4A^$ 

^5ESE«i«Ui*SrA/DSeift»33, + * y * 

uVv J ^s<5< ^ y y trv^^^tfSBfWISU-CA/ 

D^^i33, 34{--^^l5 0 

[0 0 6 1 ] r©J:5^*J«*ttfe*ftffiiaS«»w*iV^-C 
(4, (4 y i ^ 64^ 4 o -CSWSOIR S 

A/D^^33, 34fc#*& y5^64(4A/D^ 
^s33, 3400^^-5 s/^ U^Wzm^^tc? V y fy 

A/D^^33, 34{Cil±/£A^^A* ^tt5 ZtZffi 
Ik UX> A/D^^33, 34(0p»)^ : Srl^±-r5r.i:^ 

[0 0 6 2] «e*s % iea^lQfiWrtffiroElBSfllfifc^t^ 

[0 0 6 3] El 5 f4*^K©ttcoHffl0ilSr^1-7*n - y ^ 
Elt?fc5o EI5{c*3V>TEIl tPl-ro»^S^(-f4Pl— 

[0 0 6 4] ±5i£ Lfc 4 5 (c s OF T>M&MWfe.<0 1°— 

'/i ^ 4 5 (c, 7v^j f-?**? y/istim-t ?>\><ox 

fo5„ O F D Mi*{lSB7 1 (4E1 10^^7^/76 left 
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K^^7yy7Sl , S2 , SM , *^9>-:/9 
3WyaB673Sl5#*<kiaiS74SrR»tfcjS39SBI l F D 
Mi£«K«55i:*fc* 0 y— ^ElBSSOUl^tt 

^PV^^SI , S2 , — SM \^7LhtlZ)o 

I/?*? s\ , S2 , sm i4, -Y^-y-^mggs 
6) OAAt- * fctBZfc:** 5 * * 5 ^/H&asrifc 

LT^^7V^7ffl«HlK73tcai*'t-5 0 
[0 0 6 5] ±3*LfcJ:5fc* tr-^0»4r4^*^r 

*S:lE«LT*5tK f^^7y/7Sl com* 

74(cm*-r5J; 5fc*oT^5 0 #fltffc[SBS74f4;* * 7 

[0 0 6 6] — *\ O F DMSff g®72f4El 1 (Dy** t 
9^939iCft^T, #g|[I3£g75, f^^7y77DS 
1 , DS2 , — , DSM RX$^*?7>'7 fz 7m$Sm&7§ 
*5RI4&tbTV^5^*sg|i<D|aitft|i:»45 0 P/S^ 
»|ll»38»aAH:4Miia»75fc#*.btL5 0 #$10^75 
tt P / S ^&[H]K38C£> O F D M«Wfa & * * 9 ^ 
951«tW«£#Sf LTf^ * 9 7 WlBI*76fcm* 
tSo f^^7y/7DSl , D S 2 , DSM 14* 

^WSMftXpyl/Zf? SI , S2 , SMCioT 

* v i/zf/vym ^titcm^TC^Mirtc^cDv"^ ? 9 
V^«!.aSrlfi"rt^-efet), 5>ffi[i3^75Sr^LTA* 
£HfcO F DM«W«-i-S:**7 f ;* * 9 l^Hfia UT 
y=^^9vy93iKlHlK76^m*i-6o y**?9l/7^ 
iliRH]gg76(4^ * 9 ^9«FH* ^S^Tt 2 * * y 
y^7DSl , D S2 , DSM <D?1b(DlO(Dmt) 
Sr31iR LtfV ^ - y -^0lS4O^m*i-5 4 5 (lift 

[0 0 6 7] El6f412l5 4 3 ^^^9>'^9Sl 7!?MSM 
Rl5f^^7^7DSl 7?;MDSM ©A*W**J*Sr 
*i-0B8ia-CS>5o 

[0 0 6 8] A*ffiT-8l£^LTA*£;h,6A;^~^ 
f4**9>-:/5Sl 71/^SM 0#ffiWlftSlfP|llB82fc^ 

f4, -«W^f4PN (aW-iAAf-^ioMWH 
S?PiHI|Lfc«toT#»e>ix5o P N58£lUg&83J4BJf5e<E> 

f^Sfn0£§82te 2 A*©»te»lftafdiKJUc: iot7^ 
7^/v«U ffi*ffiT-84(cfcU*i~5o 4*3, 

[0 0 6 9] 7^^7^7DS1 CDA^Jig 



86fc^x.fett5o PN38£EK87tt, 7^7^7S1 

-i/-^x^oa**»*LT#«s6»afpiiiii86tca 

* i" 5 o Wftttlfca* 0 SS86 {4 2 A^ o#teft!fta?n £ 
*65rtl:J:9 * 9 ^://H&a LTf ^ * 9 

DS1 MDSM (OPNffl»^7^7^7 
SI 75^SM ©PN|§^|lim83tCMJ^^ii^o 
[0 0 7 0] Z<D£?lzm&£titcnMM<DmY£ 

[0 0 7 1 ] ^>-^-y-^@K5A^©A*T f -^(4 

^^7y/7Si 7!;^sm tc^-xb^T, tasfc*45 

^^^^^/^a^Jfi^tbSo ^^7^7S1 75^ 

?LbtlZ>o ^^9>-^9^tR0^73f4, fftOFDM^ 
n fc 4 o t fcT— * ffi&±ir 5 ft ^ - ^ £rfS« L T *5 
<9. 7^7^731 7!/^SM ©^©5^^^^ 

K745cm*i-^o &mikmi674i*x* 9^/i>mj)\zx 

* 9 ^?«H([*«r« It S/P3E&|eJ&g 7 fctttfj 
•f-So ^tb^4«9, OFDM3Sfll»«7l36»fetH*S^* 

o f d MS^ras tt tr — ^ Sr^r u 4 v \ 

[0 0 7 2] O F DMStgl72CA* ^ OFDM 

^33, 24(D^4±^ l^^> ? t4+^/h$<K^^^T 
P/S*»0IS38d*b<OOFDMtW«*tt»llt 
HIS75fc^A.btfC, ^^5Vy9aK«'«^(tStb 
^5 0 • O F DMf IfS^-fif^ ^ 7 ^7 7 D S 1 MDS 
M tC*5V^T. ^M»^^7y77Sl 7!/iiSM CO 

ym8S40^m^i-5 o r.Wc49, OFDMSMf^ 

[0 0 7 3] -004 5^ *|B»«fc*5V^TB:, i^flTfil 
td*5 1 vr , ^ CO/^ 9 — b b°— ^ ^3^^ LftV^ 

^7y^vteiSri«u g«ffiijx*f4, mswox*? 
^/vftiaf-jtjs-rs'r^ ^ 9 y^i&i ixf- 

^4rW±UT^5o OFDM|g^life(4t: 0 -^Sr^LT 

«*S^JPS^4oTb°-^5r^LT^^T, ffi 
«©^^c^^(OT% ^9-co^^*^/>4^iv^ 

[0 0 7 4] 

FDMKSBIIftotr— ^Sr«ifBi-Sr. t^4«9, i« 
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im 1 ] O F DMidM^O F DMg 

[02] *H0iJ(Di!j^^IftPJi-?)fcfe<O|ftBJ[gl o 

[Ei3] mmm<DW)ft$:m.w-t?)tcib<7>t&wm<, 

[1)6] |215q : '(0^^7>'^'7S.U ; '7 = ^^7>'7"7(0* 



im7] oFT>M^m^.(ommm^-<^ h^sr^-ris, 

[0 8] ^JfecOOFDMi^m^KSt^OFDMgfs^e 
[1219] OFDMMlfe©^^^ h^Sr^^&tKC^-f" 
[^Wlft^l 

8--«FFT[H]8§, 48-9 3*. 33, 34-A/D^ 

36--FFT@?S, 49--^i9fTjE«^t:lH]?S, 50-^ 
^ta-^ttllHlJg, 51-}H5fe!pJ€lHl.K 
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